The objective of this study is to present a review of the psychosocial outcome of bariatric surgery with special consideration of psychiatric comorbidity, psychopathology, psychosocial functioning, econometric data, and general quality of life (QoL). PURPOSE: A review of all (non-) controlled trials of the last two decades both with a retrospective and prospective design and a follow-up period of at least 1 y.
Introduction
The prevalence of obesity grade III (morbid obesity), defined as a body mass index (BMI)Z40 kg/m 2 by the WHO, 1 is estimated to be 0.4 and 0.2% in men and 2.2 and 1.2% in females in the US 2 and German population, 3 respectively.
Severe obesity is associated with approximately a two-fold increase in total mortality 4, 5 and an even higher increase in mortality due to diabetes, 6 cerebro-and cardiovascular disease, 7, 8 as well as certain forms of cancer. 9, 10 Morbidly obese patients are subjected to extreme prejudice and are discriminated by the general public as well as health-care professionals. 11 Consequently, the morbidly obese carry an enormous psychosocial burden and have difficulty finding qualified education, good vocational training, or employment. 12, 13 Treatment that is often effective for mild to moderate obesity (grade I-II 1 ), at least in the short or medium term, for example, the application of various diets, including very low-caloric diets, behavior therapy, or drugs, is usually ineffective for severe obesity. 14, 15 Bariatric surgery has therefore been recommended for the treatment of severe obesity. 16, 17 A number of surgical procedures have been performed for the morbidly obese in the past. Whereas gastric bypass is currently the most frequently conducted procedure in the US, 18 gastric banding is the preferred procedure in Europe and Australia. 19 Owing to serious after-effects including hepatic failure, urinary calculi, arthritis, and vitamin deficiencies, jejunoileal bypass operations were abandoned as the method of treatment for severe obesity [20] [21] [22] and replaced by other procedures such as gastric restriction which produced comparable benefits yet with fewer complications. 21 Numerous studies have been performed in the past especially with regard to the amount of weight reduction, the complications associated with bariatric surgery, and the impact of weight loss on obesity-related comorbidity. A recent meta-analysis 23 , respectively. The superiority of gastric bypass over vertical banded gastroplasty in achieving weight loss has been demonstrated by several controlled studies. [24] [25] [26] [27] Weight loss stabilizes between 18 and 24 months postsurgery; 14, 28, 29 a trend to regain small amounts of weight can be observed in the third year. 28 Although bariatric surgery is generally effective, there is great variability in outcome. 30 Substantial psychopathology is reported in morbidly obese individuals requesting obesity surgery with a lifetime history of 84% of major mental disorders (according to the DSM-IV 31 ) and 39.5-72% of personality disorders. 32, 33 However, evidence is accumulating that severe obesity cannot in general be ascribed to psychopathological determinants, at most to certain subgroups of obese patients, for example, with a binge eating disorder (BED), 34, 35 or subtypes of affective disorders. 36 In recent years, consensus has been reached on the importance of quality of life (QoL) besides weight loss and comorbidity as an outcome measure after obesity surgery. 37, 38 In the broadest sense, QoL refers not only to health status but also to environmental and economic factors (eg income, educational training) that can substantially affect well-being. In order to assess the outcome of obesity surgery with regard to QoL and psychiatric symptoms and disorders, we carried out a systematic review of studies published since 1980.
The objective of this systematic review is to provide an overview of the literature, the scientific quality, and the results.
Methods
The relevant literature was identified by a search of computerized databases (including MEDLINE and PSY-CHLIT), identified reviews, and contributions from peer reviewers. We reviewed both prospective studies with preand postoperative baseline assessment, and retrospective studies evaluating the effectiveness of surgical procedures for treatment of obesity. We calculated the drop-out rate of each study in order to estimate the representativeness of the results. One inclusion criterion was the timeframe from start to finish of at least 1 y. Short-term weight loss is common, but for an intervention to be deemed as effective, weight loss must be sustained in the long term. However, this follow-up period seems to be rather short when taking into account that weight loss after surgical treatment reaches its nadir 18 and 24 months after the operation. 39, 40 If studies had multiple follow-up assessments, the longest follow-up period was chosen. Studies with methodologic flaws such as not indicating exactly the diagnostic procedure 41 or the selection criteria chosen and thus bearing the risk of considerable selection bias [42] [43] [44] [45] [46] [47] were excluded. Studies using projective techniques that require a high level of inference to interpret were also not reviewed. 48 Studies on intestinal bypass surgery were not reviewed, since intestinal bypass surgery is considered to be obsolete today and has been abandoned. Table 1 illustrates the inclusion and exclusion criteria of this review.
To evaluate the scientific quality of a study, we applied the criteria of the EBM, Agency for Health Care Policy and Research (AGCPR), 49 and the Scottish Intercollegiate Guidelines Network (SIGN), 50 as presented in Table 2 . No studies were found that compared patients randomly assigned to surgery or standard treatment, and evaluated patients before and after treatment. Owing to of the considerable number of trials, we did not include the reports of expert panels or the experience of acknowledged authorities in the field. No isolated case studies or case series were taken into consideration; the sample should include at least 10 patients. The scientific quality of the studies was evaluated in a common consensus including all six authors.
exclusion criteria, 40 articles were reviewed. A total of 17 studies were based on exclusively restrictive surgery procedures such as gastric banding or gastroplasty, 10 studies on gastric bypass, seven studies on biliopancreatic diversion (BPD) and six studies had mixed samples. In all, 24 studies were interview-based (two standardized, 11 structured or semistructured, and 11 clinical interviews). Nine studies exclusively used interviews, 16 exclusively used questionnaires, whereas 15 studies were both interview-and questionnaire-based. In 24 studies, surgery patients were assessed before and after operation. Of the studies, 12 assessed patients exclusively on a postoperative basis. Four studies compared different subsamples of pre-and postsurgery patients and nonoperated control subjects. [51] [52] [53] [54] Eight studies had a control design. One study compared vertical banded gastroplasty (VBG), gastric banding techniques, and gastric bypass with conventional weight loss treatment. 55 Five studies compared surgery patients to normal weight subjects, [51] [52] [53] 56, 57 one study to a nonoperated control sample, 58 another study compared VBG with elective, open cholecystectomy. 59 Table 3 illustrates the mean sample sizes, dropout rates, and follow-up periods of the 40 studies reviewed. Table 4 summarizes the major results of the individual studies.
Psychiatric disorders
All eight studies assessing psychiatric comorbidity were nonrandomized and noncontrolled prospective clinical trials and corresponded to EC IIb. [60] [61] [62] [63] [64] [65] [66] [67] Psychosocial aspects of obesity surgery S Herpertz et al 90 a self-assessment instrument of eating behavior. Baseline scores on the TFEQ showed less intentional control of food intake (restrained eating), more difficulties in resisting eating cues (disinhibition), and more hunger feelings (hunger) in the surgical group. Restrained eating increased and disinhibition and hunger decreased dramatically 6 months after surgery, whereas only minor changes could be observed in the conventional weight reduction sample. The long-term changes were consistent with this pattern; however, a slight return to baseline scores, that is, less restrained eating and somewhat more disinhibition and hunger, was observed at the 24-month follow-up. Obesity-related psychosocial problems were assessed in every day life of morbidly obese subjects undergoing bariatric surgery or conventionally treated subjects in the SOS study. 55, 72, 74 At baseline, the surgical cases reported markedly more psychosocial dysfunction due to their obesity than the control cases. Dramatic improvements in functioning were reported 2 55 and 4 y 74 postsurgically. Obesityrelated psychosocial problems turned out to be the most responsive treatment effect of weight reduction; on average, they were reduced 2 y after the operation 63% in males and 57% in females and were significantly lower compared to control cases. Larsen 64 showed psychosocial functioning to be considerably improved in 49%, unchanged in 39%, and worsened in 7% of his sample after a 3-y follow-up. These findings were replicated by Kopec-Schrader et al 62 (44, Wives rated themselves as significantly more attractive and sociable, and rated their husbands as significantly less sociable and interesting, than before surgery. Husbands rated their wives as excessively sociable after surgery, the reverse of their previous view.
Employment, sick leave, and disability pension Another important psychosocial outcome variable is employment and occupational functioning which was assessed by the SOS study 55, 73 (EC IIa), two EC IIb studies, 88, 97 and three EC III studies. 81, 82, 95 In cross-sectional studies of SOS patients, it has been shown that independent of age and gender, sick leave was twice as high and disability pension twice as frequent as in the general Swedish population. 55, 98, 99 The number of days lost owing to sick leave and disability pension the year before inclusion in the SOS intervention was almost identical in the surgically treated and the obese control groups. 99 The year after inclusion, the number of days lost was higher in the surgically treated group; however, over a period of 2-4 y after inclusion the days lost were lower in the surgically treated group.
99,100
All studies investigating occupational status before surgery and at follow-up showed an increase in employment by 16, 82 17, 95 and 22%. 88 Peace et al 81 observed that 36% of the patients who had undergone gastric reduction surgery had better occupational functioning than before surgery, 44% stayed the same, and 21% felt that their occupational functioning was worse than before surgery. Reasons given for the latter were fatigue and vitamin B deficiency. Similar percentages were indicated by Valley and Grace, 97 who observed that 33% of their sample improved their educational or occupational status within the first postoperative year by taking courses, gaining employment, or advancing their occupational status.
General quality of life
Although psychiatric comorbidity, psychological symptoms, social relationships, and employment reflect important single aspects of QoL, some studies focused on QoL by
Psychosocial aspects of obesity surgery S Herpertz et al semistructured interviews or questionnaires bringing together a number of factors hypothesized as a whole to measure the overall QoL without privileging any area. Besides the SOS study (EC IIa), 55 three EC IIb studies 58, 64, 101 and three EC III studies 54, 59, 102 focused on aspects of general QoL. The SOS study 5, 55 applied a battery of generic and study-specific self-assessment instruments or subscales in order to characterize various aspects of QoL such as health perception, mental well-being/mood disorders, eating behavior, and psychosocial functioning in the severely obese. QoL improved after 2 and 4 y by substantial weight loss. 74 The results of the other six studies 54, 58, 59, 64, 101, 102 There seems to be no relationship between social support and weight loss; however, this result is based on only one study 60 (EC IIb).
Discussion
The vast majority of studies assessing psychological status showed that negative psychosocial consequences were atypical in bariatric patients. Obesity surgery clearly does not lead to significant and widespread psychological problems in general. On the contrary, there is substantial evidence to suggest that surgery is associated with an improvement in psychological status. Obesity surgery has a positive effect on axis I psychiatric disorders of the DSM, 31 especially affective and anxiety disorders which were considerably less at follow-up. This was supported by studies assessing anxiety and depressive symptoms quantitatively and in the course of time by assessment of anxiety and depressive symptoms using psychometric test procedures. On the contrary, obesity surgery does not seem to affect personality disorders. This finding is not surprising because personality disorders usually start in adolescence and persist in adulthood. They are relatively stable and are not sensitive to environmental changes. 103 Of the 40 studies reviewed, four studies reported four suicides and one suicide gesture in total. With regard to drop-out rates, however, data are insufficient to allow a valid estimation of the suicide risk. Reviewing four studies [104] [105] [106] [107] exclusively assessing medical outcome variables, Hsu et al 108 found eight suicides among 1785 subjects during a follow-up period of 1-14 y and estimated the suicide rate among postbariatric patients to be higher compared to the normal population. Owing to variations in cohort characteristics and duration of follow-up, it is very difficult to compare suicide rates between postbariatric surgery individuals and those of the general population. In the light of the psychosocial burden of obesity, a comparison should also be based on BMI matched controls. Thus, a comparison of bariatric patients and conventionally treated obese patients as performed in the SOS study 55, 72, 74 seems to be more appropriate. The improved outcome of psychiatric disorders and psychological symptoms in bariatric patients does not speak in favor of an increased suicide risk. Severe psychiatric disorders characterized by a high frequency of preoperative psychiatric help-seeking, or even inpatient treatment or personality disorders might show negative psychosocial reactions after surgery. Data on the course of eating disorders postsurgically are more complex and depend on the surgery procedure. Nevertheless with regard to the diagnostic criteria of BED, bariatric surgery appears to be associated with improvement in this eating disorder. Exclusively restrictive surgery Psychosocial aspects of obesity surgery S Herpertz et al procedures such as gastric banding or gastroplasty have a different impact on eating behavior postsurgery compared to bypass procedures as gastric bypass or BPD. As with any kind of restrictive type of surgery, the criteria 'a large amount of food' as required for a diagnosis of BED by DSM-IV 31 can no longer be met. However, there appears to be a considerable number of patients vomiting not only occasionally but regularly after surgery. Although these patients reported that they were unable to binge because of the early satiety they experienced as a result of surgery, they were vomiting at least occasionally or even weekly and attributed this to eating certain foods or quantity of food that they knew they should not eat. 80 Vomiting does not seem to represent the purging behavior associated with bulimia nervosa, but is rather the result of overeating or eating intolerable foods. Moreover diarrhea and foul-smelling stools are common side effects of BPD; it is necessary to evaluate these side effects with regard to QoL.
Self-esteem was assessed by different psychological constructs. All studies except one 93 indicated a considerable improvement of self-esteem. Self-esteem and social functioning are mutual conditions. With increasing self-confidence, social functioning improves and vice versa. It is therefore not surprising that there is a considerable improvement in social functioning after obesity surgery in 50-60% of the patients. Similar findings were obtained by studies focusing on partnership and sexual life evidencing an increasing satisfaction with partnership and sexuality for the majority of patients. The immense weight loss after obesity surgery has implications for partnerships. In a relatively short period of time not only physical but also sociocommunicative barriers break down, the partner is confronted with changes. Partnerships with considerable conflicts before the operation are probably less capable of coping with this new situation. Educational and occupational status improve after surgery. Especially, the SOS study 55, 74, [98] [99] [100] demonstrated fewer days due to sick leave in the operated group compared to the conservatively treated control group during the second and fourth year postsurgery. The positive changes of econometric findings do not only result from the psychosocial improvements described in this review, but also from a considerable decrease of obesity-related risk-factors reflected for example by significant improvements in type II diabetes, 107, 114 sleepapnoe, 115 and joint diseases. Interestingly enough, 10-y data of SOS show that blood pressure was not improved by surgical treatment. 100 Improvements of psychosocial, mental, and medical aspects after obesity surgery contribute to an enhanced QoL. Similar findings were obtained by studies using psychometric tests specifically designed to measure QoL. 75, 101 Whereas correlational analyses with regard to weight loss and single psychosocial outcome variables produced inconsistent results, the relationship between weight loss and QoL seems to be more evident, thus speaking in favor of a significant improvement in various aspects of QoL. It is virtually impossible for a study on obesity surgery to meet the standards necessary to merit EC I. As Kral 116 pointed out, it is unreasonable to demand prospective randomized controlled trials to evaluate any surgical treatment modality for obesity compared to the mostly ineffective nonsurgical options for ethical and scientific reasons. Indeed, randomized controlled trials can only be performed between substantially different surgical modalities (eg gastroplasty vs gastric bypass). 117 The majority of the studies reviewed corresponded to EC IIb and had a mean follow-up rate of 2-3 y; nevertheless, some studies reassessed patients after a longer period of up to 9 y. 62, 80, 94 Studies that evaluated patients after surgery or with a retrospective design can evaluate the prevalence of psychiatric disorders or psychological problems; however, they cannot give any information about the changes associated with surgery. These shortcomings might be partly compensated by large samples and follow-up periods of more than 13 y. 75, 118 Finally, it must be understood that patients of the vast Psychosocial aspects of obesity surgery S Herpertz et al majority of studies survived a number of selection biases and cannot be regarded as representative of all morbidly obese people seeking obesity surgery. They have actively requested weight reduction via surgery, were selected for referral to a surgeon by their general practitioner, and, finally, were frequently interviewed by a psychiatrist or psychologist prior to acceptance for surgery. There is an increasing demand for obesity surgery to be only performed by specialists in specialized centers. It seems appropriate that these centers cooperate with mental-health professionals who are familiar with obesity in general and obesity surgery related problems in particular.
